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INTRODUCTION
This study examines productivity growth in the Caucasian countries, 
i.e., Armenia, Azerbaijan, and Georgia.  
These countries gained their independence after the collapse of the 
Soviet Union in 1991. The impact of the collapse was  severe. In 1989-
1992 agricultural production across transition countries decreased on 
average to about 80% of its 1990’s level. 
The study focuses on the region which is similar in its geographical,  
political, and socio-cultural characteristics. This relative homogeneity is  
helpful in examining the agricultural productivity growth of the region.
The countries are developing countries and their economic 
development depends on the performance of the agricultural sector.
Note: the importance of agriculture in this region (which increased 
drastically after the collapse) can be seen by noticing that it composes, 
on average, 47% of its labor force and 11.7% of its GDP .      
Thus productivity growth in this region is crucial for the  
countries’ economic development.  
MODEL
Two  estimation methods are used:  
1. a translog flexible production function  is estimated using the pooled 
ordinary least squared (OLS) approach
2. a stochastic frontier production function is estimated using the 
maximum likelihood (ML) approach.
Note: qualitative variables are incorporated in ML estimation
(1) OLS:  lnYit = α0  + Σmαm ln Xmit+ αt t + ½ ΣmΣn ßmn ln Xmitln
Xnit + ½ ßtt t2 + Σm ßtmln Xmitt + ɛi
(2) ML:  lnYit = α0  + Σmαm ln Xmit+ αt t + ½ ΣmΣn ßmn ln Xmitln
Xnit+ ½ ßtt t2 + Σm ßtmln Xmitt + vit– uit
Notations: 
• Yit  the value of output of the ith country in the tth year
• Xit the input quantities of the ith country in the tth year
• m and n  the five agricultural inputs
• εi and vit’s  random errors
• uit’s  non-negative random variables  that represents the technical 
inefficiency effects. This term accommodates changes in inefficiency 
over time. 
By taking the logarithms of  data  the  equations capture percentage
change in output associated  with a percentage change in each input, 
i.e., elasticities of  inputs. 
In the OLS method   TFP = TC 
In the ML method:   TFP = TC + EC
Notations:
• TFP total factor  productivity
• TC  technical change ; it is from equation (2)
• EC  efficiency change        EC = ECit - ECit-1
RESULTS
* The results are preliminary
Positive coefficient means that more inputs lead to more output 
produced. 
CONCLUSIONS
• The average agricultural productivity decreased in the beginning of 1990s 
and then it has been increasing afterwards (expect for Georgia)
•Productivity gains have been the greatest for Azerbaijan. 
•The (preliminary )results of the pooled OLS estimates show that an increase 
in livestock, labor and land use is associated with a decrease in output. 
Betters estimates are obtained when qualitative variables are added to the 
estimation, i.e., when using ML estimation. 
•The results indicate that overall technical change in agricultural sector in the 
Caucasian countries has been occurring  even though at a low rate level. 
Extension of the study:
•Conduct the same analysis for all 15 post-Soviet Union countries
•Construct the Malmquist index, calculate the TFP with the methods used in 
this study.





Source : CIA World FactBook, WTO, 2008 est.
DATA
The data used is panel data (FAOStat) over 1992-2006 on:
• aggregate agricultural output 
• traditional inputs, i.e., fertilizer, livestock, machinery, labor and land
• and qualitative variables  irrigation rate, life expectancy and trade 
intensities 
Production elasticity OLS  ML 
Fertilizer 0.528  0.323
Livestock -0.264  0.13 
Machinery 0.043 0.188 
Labor -0.056 0.289
Land -0.329  0.02 
Time 0.004 0.003 
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TFP - OLS
Output Fertilizer Livestock Machinery Labor Land
Armenia 20% 14% 16% 23% 12% 15%
Azerbaijan 49% 37% 56% 45% 58% 51%
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